Attenuation of Notch signaling promotes the differentiation of neural progenitors into neurons in the hippocampal CA1 region after ischemic injury.
Intercellular signaling via cell-surface Notch receptors controls the cell-fate decision in the developing brain. Recent studies have suggested that the response of endogenous neural stem cells to brain injury in adult mammals might be mediated by Notch signaling. Here, we investigated the role of Notch signaling in ischemic damage in the hippocampal CA1 region after transient global ischemia in rats. In the acute phase of ischemia, Notch1-positive cells increased in number in the posterior periventricle, which is the posterior part of the lateral ventricle, after the i.c.v. administration of epidermal growth factor and fibroblast growth factor-2. In addition, Notch signaling was upregulated in the CA1 region 5 days after ischemia. By contrast, the attenuation of Notch signaling caused by the administration of a gamma-secretase inhibitor in the subacute phase (6-12 days after ischemia) amplified the immature migratory neurons 12 days after ischemia, and resulted in an increased number of newly generated neurons in the CA1 after 28 days. Our results suggest that Notch signaling in the CA1 is activated in parallel with the increase of endogenous neural stem cells stimulated by ischemia, and that the attenuation of Notch signaling could induce more efficient differentiation of neural progenitors toward a neuronal lineage.